Direct hybridization to DNA from small numbers of flow-sorted nucleated newborn cells.
A technique is described that allows direct hybridization to the DNA of cells flow sorted onto nitrocellulose filters, which obviates an intervening DNA isolation step. The feasibility of this technique for studying small numbers of cells is demonstrated with human cord blood, which has a high proportion of nucleated cells. The cells are stained with fluorescein-conjugated anti-HLe-l, a monoclonal antibody that recognizes mature leucocytes. Anti-HLe-l-positive cells are all nucleated, and a controlled, precise number of them may be sorted directly onto a nitrocellulose membrane. In cord blood, a small percentage of anti-HLe-l-negative cells are nucleated erythrocytes, which may also serve as a source of DNA. Studies were performed on male or female newborn cells flow sorted onto nitrocellulose membranes and hybridized with either a non-specific human repeat DNA probe or a Y chromosome-specific probe. Importantly, the sex of the newborn could be determined at the DNA level from as few as 50 sorted cord blood leucocytes or 5,000 HLe-l-negative cells. Since nucleated erythrocytes are common in fetal blood but rarely found in the peripheral circulation of adults, the method has potential application for the determination of fetal sex from analysis of flow-sorted nucleated erythrocytes present in the maternal circulation during pregnancy.